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Motivation and Definitions

Climate Protection Draft of Photovoltaic
Act 2021 [1] Strategy 2023 [8]

One goal is to strengthen “special” PV
categories, such as:

Goal of greenhouse
gas neutrality in 2045

®|

Energy system design

Today 2030 2040 2050 Floating PV Photovoltaik-Strategie
Parking PV =
Studies analyse a high installed capacity Agri PV

for PV, among other renewable sources:
230 - 659 GW in 2045 [2-7]

\

Large required areas for openfield PV
and land use | o

conflicts Focus on floating and parking

photovoltaics in Germany
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Motivation and Definitions

m Floating Photovoltaics SR Parking Photovoltaics

Definition: Co

-usage for parking & PV

© lgony Solar Energy
Solutions [10]

Current Legislation Current Legislation

= Artificial & heavily modified = Only 5 federal states with legislation
waterbodies for new parking lots
= 40 m distance to shore = One criteria is the minimal parking
= Maximal 15% coverage spaces — ranges from 35, 50, and 100
Existing Potential Analyses Existing Potential Analyses
= Germany: 44 GW technical potential = Germany: 59 GW [11]
on artificial lakes [11] = Federal states studies for SH,BW,NI,
= Federal states studies for BW,BB,HH* HH,BB*

Potential analyses for floating and parking PV in line with current legislation

* BW: Baden-Wirttemberg, SH: Schleswig-Holstein, NI: Niedersachsen, HH: Hamburg, BB: Brandenburg J U L I C H
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Methodology: Parking Photovoltaics (I /1I)

Scenario Definitions:

Existing parking lots
with more than

a) 35 parking spaces
b) 50 parking spaces
c) 100 parking spaces

Only the parking
spaces within the
parking lots are
assumed eligible for
parking PV.
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=

1. Relevant parking lots

|dentification of relevant parking lots:

 No available data set with number of parking spaces for all

parking lots in Germany
* Approximation with minimal area
« Extraction of Open Street Map (OSM) [12] data with
the information of number of parking spaces

» ldentifying the area for parking lots with the number of
parking spaces
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Area for parking spaces

~1000 m?2
~1600 m?2
100 : ~3100 m?2
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Methodology: Parking Photovoltaics (I1/11)

2. Exclusion of not
. . : 3. Area Coverage
eligible parking lots

Exclusion parking lots
located in the following
categories by WDPA
[13]:

a) Birds Protection
Area

b) National Parks

c) Nature Protection

d) Habitats

and the following by

Basis-DLM [14]:
e) Forests
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Analysis of share of parking spaces

within parking lots as area coverage:

« Assumed parking space size: 12.5 m?

« Extract parking lots from OSM [12]
with parking space information and
more than 35 parking spaces

« Calculate parking spaces area share

100

Share of parking
spaces [%]
(@]
o

35 50 100
Minimal number of
parking spaces

Parking Photovoltaics area coverage
in parking lots: 42.2 %
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Results:

Area Potential

Capacity density
200 MWp/kmz [15]

Capacity Potential
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Methodology: Floating Photovoltaics (1/11)

Scenario Definition

In line with

legislation

 Artificial or highly
modified water
bodies

40 m distance to
shore

« Maximum share of
15% of the water
body
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1. Identification of water bodies 2. Exclusion of not eligible
water bodies

Official data set
wWasserkorper-DE
(Wasserrahmenrichtlinie 3.
Zyklus 2022-2027)“ [16] of the
Federal Institute of Hydrology

BfG Bundesanstalt flir
Gewasserkunde

Data set:
Filter: "MODIFIED = 'Y'
OR ARTIFICIAL = 'y'"
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O

Exclusion of water bodies
located in the following
categories by WDPA [13]:

a) Birds Protection Area
b) National Parks

c) Nature Protection

d) Habitats
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Methodology: Floating Photovoltaics (Il / 11)

T —

Exclude area 40 m
from shore
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Legislation: Maximum coverage of 15%
per water body

Approach per water body:

Area after Exclusions

Total Water Body Area
< 15% > 15%
| }
Area Potential Area Potential
Area after 0.15 * Total
Exclusions Water Body Area
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Results:

Area Potential

Capacity density
100 MW/km?2

Capacity Potential
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Results: Parking Photovoltaics

: L 35 parking spaces: 24.6 GW
Parking PV potentials in Germany < 50 parking spaces: 22.2 GW

on existing parking lots with more than .. 100 parking spaces: 16.5 GW

Min. Parking
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Results: Floating Photovoltaics

Floating PV Potential in Germany on artificial or heavily modified lakes:

4.7 GWp
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Discussion

IIII Relation to other PV potentials

@ Relation to PV targets for Germany

Openfield PV: Study Results:
= Poor Soil Quality: 124 GW [17] 230 - 659 GW in 2045 [2-7]
= Side Stripes: 456 GW [17]
Agri PV: 1700 GW [11]
— Small possible contribution to the

— Comparably small potentials national targets for PV capacity
Impact of dual land use m Legislation
Possible positive impacts, e.g. nexus of Floating PV:
supply and demand in case of parking = Current Ieglslatl_on moo!eled
PV or reduced evaporation in case of = |ncrease potential by different lake
floating PV. definitions or higher area share
Parking PV:
Possible negative impact as biological * Only few federal states with
changes, which require investigation. legislation for newly built parking lots

JULICH
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Conclusion

Parking PV and Floating PV as option for dual land use with benefits
and risks.

PV potential on existings parking lots between 16.5 and 24.6 GW.

Floating PV potential of 4.7 GW on artificial and highly modified lakes.

Both innovative PV categories with low possibilities to solve the
upcoming land use conflicts for photovoltaic.
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